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INTRODUCTION 

 
Quality has continued to evolve over the decades 

, and some philosophies that developed into a model 
that makes the achievement of the expected results 
for all stakeholders [26]. To ensure the continuous 
improvement of processes is addressed with the aim 
of improving the quality of products and services to 
the satisfaction of its customers. 

The implementation of quality philosophies 
enables organizations to improve customer 
satisfaction, productivity and consequently increase 
the profitability of their businesses. 
decrease the risk of failure the implementing quality 
philosophies must be carefully planned and weighted 
by the management. To avoid this it is essential that 
management considers its implementation, only 
when the organization understands its real meaning 
and its impact on the organization's culture. Those 
organizations that already have their quality 
management system (QMS) Certified with ISO 9001, 
have already taken a first step towards the culture of 
good practices inside the organiz
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ABSTRACT 

The study was conducted to support the analysis of the impact of Lean Six Sigma approach within organizations and when they are 
used correctly in order for their future challenges. Organizations today are faced with continual challenges of their ability

is possible to anticipate the needs of their customers. The quality of the product is the ability to 
meet and preferably exceed the needs and customer expectations. . Lean Six Sigma’s growing prevalence and the importance of t

es have recognized that Lean Six Sigma and share a common goal: to create value based on end customer 
demand. The ultimate aim is to understand whether there is added value for the companies that use integrated methodology

sigma, lean management, DMAIC. 

Quality has continued to evolve over the decades 
, and some philosophies that developed into a model 
that makes the achievement of the expected results 

To ensure the continuous 
improvement of processes is addressed with the aim 
f improving the quality of products and services to 

The implementation of quality philosophies 
enables organizations to improve customer 
satisfaction, productivity and consequently increase 

nesses. In order to 
the implementing quality 

philosophies must be carefully planned and weighted 
. To avoid this it is essential that 

management considers its implementation, only 
nds its real meaning 

and its impact on the organization's culture. Those 
organizations that already have their quality 
management system (QMS) Certified with ISO 9001, 
have already taken a first step towards the culture of 
good practices inside the organization [14]. Most 

cases of failures in implementing 
philosophies resulted from improper application of 
their principles [26]. The appearance of the 
Sigma methodology introduced a structured way for 
organizations to improve products and processes
enabling cost reduction [29]. Six
is based on several aspects of continuous 
improvement initiatives already existing 
Sigma is a methodology that aims to instill 
continuous improvement inside the organizations, 
which is the main pillar of Total Quality 
Management (TQM). There are many organizations 
that consider implementing Six Sigma, which means 
that they now have all or most of all the TQM 
elements [34]. 
 
Lean Six Sigma: 

Lean Manufacturing and Six Sigma have been 
continuous improvement tools that manufacturers 
have been using for over 20 years. The lean 
manufacturing ideology emphasizes that the main 
“thrust” is having all of the tools working together to 
create a streamlined, high quality system that 
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cases of failures in implementing quality 
resulted from improper application of 

The appearance of the Six 
Sigma methodology introduced a structured way for 
organizations to improve products and processes, 

Six sigma methodology 
is based on several aspects of continuous 
improvement initiatives already existing [9]. Six 
Sigma is a methodology that aims to instill 
continuous improvement inside the organizations, 
which is the main pillar of Total Quality 
Management (TQM). There are many organizations 
that consider implementing Six Sigma, which means 

all or most of all the TQM 

Lean Manufacturing and Six Sigma have been 
continuous improvement tools that manufacturers 
have been using for over 20 years. The lean 
manufacturing ideology emphasizes that the main 

ving all of the tools working together to 
create a streamlined, high quality system that 



123                                S.Gobinath et al, 2015 /Journal Of Applied Sciences Research 11(23), December, Pages:122-128 

 

produces products at the demand of the customer 
with little or no waste. Whereas Six Sigma’s 
foundation is in statistical analysis and within Six 
Sigma, the common measurement index is defects 
per million opportunities which could include 
anything from a component, piece of material, or an 
administrative form. Six Sigma uses the very formal 
DMAIC process, which breaks down a specific 
project into phases. Both sets of tools have allowed 
companies to reduce costs and improve quality 
throughout their manufacturing operations. In some 
organizations Lean Manufacturing and Six Sigma 
have morphed into a new subset of tools under the 
title of Lean Six Sigma 

The introduction of the DMAIC concept and 
"green belt" and "black belt" training which are 
synchronized with the five main points of the 
standard ISO 9001:2008 [28]. The 6 sigma 
methodology as well as the ISO 9001 certification 
have helped the continuous improvement inside the 
organizations [28], allowing organizations to move 
towards a new approach of business excellence by 
integrating the lean management with 6 sigma [5]. 

The global market is currently complex and 
competitive, as a result of the globalization of 
markets, driving the companies into making efforts 
to produce products and services of high quality at a 
low cost in a short period of time [5]. In order to help 
companies, more than 69 initiatives, related to 
quality, emerged all over the world during the second 
half of the last century. Among them, the Statistical 
Process Control (SPC), Quality Circles (QC), Total 
Quality Management (TQM), Benchmarking, 
Quality Management Systems (QMS), ISO 9000, 
Quality Management System (QMS) Standard 
emerged, as well as other initiatives that have created 
a visible impact in worldwide businesses [19].  
 
Lean production: 

Lean thinking originated within the Japanese 
automobile industry following World War II and is 

principally based on the Toyota Production System 
(TPS). Lean is much more than a combination of 
tools, methods and principles. It is the mindset of 
everyone who works within the organization. Lean is 
an integrated system of principles, practices, tools, 
and techniques that are focused on reducing waste, 
synchronizing work flows, and managing production 
flows. 

Lean is concentrated with the reduction of waste 
(“muda” in Japanese). The understanding that if you 
reduce waste within the Value Stream and ultimately 
within the organization, then a company’s throughput 
will increase. Many companies most commonly 
measure throughput in units per man hour. Through 
the principles of lean, such as Value Stream 
mapping, Single Minute Exchange of Dies [SMED], 
line balancing, etc. allows an organization to increase 
the number of units and also reduce the number of 
man hours needed to make the necessary production. 
 
Six sigma quality: 

An initiative that would bring big gains for 
organizations has appeared, and it is continuingly 
being implemented by large global companies today, 
known as the Six Sigma methodology, which was 
created by Motorola Inc. in the U.S. around 1985. 
Bill Galvin, Motorola’s CEO, who was committed to 
Six Sigma, highlighted the need to extend the Six 
Sigma to all activities in the company, which 
contributed to its success and expansion [19]. 

Although Motorola originally developed Six 
Sigma, General Electric improved and refined the 
concept  during its internal implementation. Several 
U.S. companies subsequently adopted Six Sigma, 
including Allied Signal [10]. With the emergence of 
Six Sigma only during the 80's, Swink have referred 
to it as a relative newcomer to be included in 
programs of existing process improvement. The term 
Six Sigma appears in order to be known as a target 
value to be achieved, suggesting the value of 3.4 
defects per million opportunities (DPMO). 

 

 
 

Fig. 1: Defect rate (DPMO) versus Process Sigma Level [32] 
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We can easily see that a company working with 
3.4 defects per million opportunities (DPMO) has 
production processes with 99.99966% of products / 
services according to customers' specifications. This 
allows the company increasing the level of customer 
satisfaction, and therefore increasing the profits, 
thereby strengthening their business and ensuring a 
return on the implemented investment [4]. Six Sigma 
focuses on measuring the quality of the product / 
service, reducing variation, leading to improvement 
and cost reduction. Currently, adopting Six Sigma 
does not mean that the company produces high-
quality products, but also that it is a company with 
high availability, reliability, performance, delivery 
and after-sales service [10]. 

The Six Sigma becomes the most widely 
accepted tool for quality improvement in 
organizations, being described as a strategic 
innovative philosophy and methodology for problem 
solving [19]. The organizations that decide to adopt a 
Six Sigma program only as a statistical tool in order 
to solve their complex problems are sentenced to fail, 
because they have a weak link with the strategic 
objectives of the business [31]. 

The Six Sigma establishes goals that are 
challenges for the organizations and also changes the 
perceptions of all associates about their performance 
limits. Using the targets not only changes the 
associates’ behavior, but also their perceptions about 
change management [33].  

The top management involvement in Six Sigma 
improvement projects is important, because the 
associates have a better perception regarding internal 
culture about quality. The commitment of top 
management in these projects shows the importance 
for the company and generates a greater motivation 
for the associates [18,32].  

Despite the advantages already demonstrated by 
several companies, there are entrepreneurs who 
continue to fight against changes, expressing doubts 
about the return on the investment regarding Quality 
Management. They reported that investments in the 
Quality Management area / Six Sigma benefit 
organizations, since they allow significant 
improvements of the quality of their products and 
services. In 1999 the General Electric Company has 
spent over half a billion in Six Sigma initiatives and 
received more than two billion in benefits in the 
fiscal year [24]. Kumar [30] developed an interesting 
work research, in which they try to demystify the 
seven most common myths about Six Sigma related 
to the fact that the organizations try to use these 
reasons for not adopting the Six Sigma methodology.  

(1) It is a trend;  
(2) It is statistics;  
(3) It is only applicable in production processes;  
(4) It is effective in large organizations;  
(5) It is the same as TQM;  
(6) It requires an infrastructure and intensive 

training;  

(7) It is not profitable;  
Kumar [30] report that the Six Sigma 

methodology is not a methodology that can be 
neglected, but a new way of life for organizations 
those want to grow and prosper in the market. This is 
a real business strategy based on an objective 
decision-making and problem solving, which is 
based on real meaningful data. 

The current environment imposes on the 
companies low profit margins, shorter delivery time, 
which has led to an increasing adoption and use of a 
variety of management systems, methodologies and 
tools - including ISO 9001, Total Quality 
Management (TQM), Hoshin Management, Six 
Sigma and Balanced Scorecard (BSC), which always 
have quality as the main focus. Yang states that the 
objective of integrating models like TQM, Six Sigma 
and others, is always the pursuit of organizational 
excellence. During the past three decades, the ISO 
9001 certifications have allowed the companies 
pursuing continuous quality improvement. At the 
same time, Six Sigma has driven companies in 
pursuit of "zero defects". These circumstances have 
forced the companies to integrate ISO 9001 
certification with the Six Sigma approach [28]. 
However, before starting implementing any model of 
quality management, it is important to always have 
two kinds of decisions: what to do and how to do it. 

The emergence of Six Sigma was largely due to 
the companies’ needs of improving their quality in 
the production of their complex products with large 
number of components. Unfortunately this situation 
recorded a high number of non-conforming products. 
At this time the Six Sigma approach has a broader 
and long-term strategic business [10].  

The Six Sigma methodology has evolved into a 
powerful business strategy of excellence that offers 
several benefits for organizations, such as an increase 
in their business profitability through reducing 
operating costs, process variability, cycle time and 
number of customer complaints [6].  

In Six Sigma methodology, knowledge 
acquisition occurs through a process of intentional 
knowledge, using formal methods of improvement. 
The targets set by the company serve as a controller 
of human action and team motivation to improve 
projects [32]. The improvements result from the 
statistical analysis in order to find the root cause of 
the quality problems. The Six Sigma methodology is 
more than a quality control program with another 
name, it is a quality system that aims at reorganizing 
the whole approach in all aspects: productivity, 
communication, involvement at all levels and 
external activities [23].  

The unpredictability of production on a day-to-
day basis, along with sudden problems of daily life in 
the workplace and the changes in their market, are 
pushing the Six Sigma methodology and DMAIC to 
be a dynamic process. The Six Sigma not only allows 
the problem solving through a scientific method 
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called DMAIC, but also stresses that the process of 
problem solving should be indexed to the company's 
strategy to maximize the company's profits [15]. 
There are two major methodologies used in Six 
Sigma: DMAIC and DMADV. The Six Sigma 
DMAIC is a process that defines, measures, 
analyzes, improves and controls the existing 
processes, while Six Sigma DMADV defines, 
measures, analyzes, designs and verifies new 
processes or products that are searching for the 
quality level in line with Six Sigma [3]. 

Organizations that implement the Six Sigma 
methodology have benefits in three dimensions: 
reducing the rate of products non-conforms, reducing 
operating costs and increasing value for customers 
and shareholders [30]. Swink settle that the benefits 
gained by organizations that have adopted the Six 
Sigma have compensated the investment. Swink 
recognize an increase in profitability in the company 
due to the adoption of Six Sigma, which essentially 
results in significantly reducing the indirect costs.  

 
Generating Value With Integration: 

Lean Six Sigma describes the integration of the 
lean philosophy and associated tools and techniques 
with the six sigma philosophy and its associated tools 
and techniques. Both improvement philosophies had 
experienced individual successes in a wide range of 
industries but their integration offered an even more 
powerful improvement philosophy with associated 
tools and techniques. Lean Six Sigma combines the 
waste elimination tools and techniques of lean with 
the variation reduction tools and techniques of six 
sigma. Lean Six Sigma deals with issues that would 
otherwise be overlooked if the two were applied 

individually. The combined approach can 
simultaneously achieve cost, quality, variability and 
lead time improvements. 

Lean Manufacturing and Six Sigma have been 
continuous improvement tools that manufacturers 
have been using for over 20 years. The lean 
manufacturing ideology emphasizes that the main 
“thrust” is having all of the tools working together to 
create a streamlined, high quality system that 
produces products at the demand of the customer 
with little or no waste. Whereas Six Sigma’s 
foundation is in statistical analysis and within Six 
Sigma, the common measurement index is defects 
per million opportunities which could include 
anything from a component, piece of material, or an 
administrative form. Six Sigma uses the very formal 
DMAIC process, which breaks down a specific 
project into phases. Both sets of tools have allowed 
companies to reduce costs and improve quality 
throughout their manufacturing operations. In some 
organizations Lean Manufacturing and Six Sigma 
have morphed into a new subset of tools under the 
title of Lean Six Sigma. 

The Lean philosophy began with Toyota in 
Japan and has been implemented by many large U.S. 
companies, including Danaher Corporation and 
Harley-Davidson [10]. Rother and Shook in 1999 
developed the Value Stream Mapping (VSM) with a 
target to be able to display the flow of value to the 
customer in the production area allowing to identify 
waste. Later Sá (2011) have proposed a model 
alternative to VSM designated "Waste Identification 
Diagrams" (WID), which allows waste to be more 
easily visualized in three dimensions. 

  

 
 

Fig. 3: Integrating lean and SixSigmaM.P.J. (Pepper-2009) 
 
Kumar [31] refer to easing the understanding of 

business, processes and identifying opportunities for 
improvement, if the organization has already 
prepared their VSM. The implementation of ISO 
9001 or the adoption of Lean has largely smoothed 
the implementation of Six Sigma.  

The lean Philosophy aims at reducing waste and 
improving the efficiency of processes, in order to 
have continuous production flow without 

interruption. Six Sigma is used when companies 
want to reduce the variance in order to improve 
performance, with the objective to reduce costs, 
cycle time and quality improvement. Dedhia [19] 
states that the Lean Six Sigma philosophy has a 
major financial positive impact on organizations, but 
to achieve success it is necessary to make sure that 
there is active support from the top management. The 
reduction of losses can be doubled when the Lean 
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and Six Sigma philosophy is applied in a coordinated 
method.  

Fursule [23] also argue that simultaneously 
applying of Six Sigma and Lean has allowed better 
results than the option of separate implementation 
[23]. Twelve years ago, Johnson Technology Inc. 
began adopting the Lean and Six Sigma, with the aim 
of improving their processes. The adoption of these 
two methodologies, which took the name of "Lean 

Six Sigma" (LSS), allows reducing stock, increasing 
the production, improving quality, increasing 
customer satisfaction and increasing the market 
share.  

Since Johnson Technology Inc. started 
implementing LSS, sales increased from $30 million 
to $205 million, while maintaining approximately 
500 associates [3]. 

  

 
 
Fig. 2: Nature of competitive advantage [10] 

 
Arnheiter [10], in the previous figure, show the 

trends of Lean and Six Sigma in companies when 
applied separately, and when they are applied 
simultaneously (LSS). From that analysis we can see 
a clear advantage of applying LSS. The LSS is 
considered a powerful business strategy, as it allows 
organizations to reduce waste and process variability, 
and increase the quality of their business processes 
with the use of statistical tools. 

Although the definitions of, Six Sigma and Lean 
are different, they share the same goals: reducing 
waste, increasing customer satisfaction and financial 
results. Despite Lean is slightly different from Six 
Sigma, Andersson [8] also support the idea that there 
are great advantages in the simultaneous adoption of 
its concepts, because they are complementary. 
Andersson [8] go even further and state that Six 
Sigma and Lean are excellent roadmaps, and that 
they can be adopted individually or combined 
together with the values of TQM. The TQM and Six 
Sigma highlight the need for companies to meet the 
customer requirements for the development of the 
product / service. Six Sigma allows studying and 
eliminating the origin of the variations of the 
processes, which allows a reduction in waste and 
inefficiency of the process, allowing costs reduction 
and profitability growth.  

According to Kumar [30] Six Sigma will 
continue to grow as a management powerful 
initiative to achieve and maintain operational 
excellence and service, and Zue (2008) recommend 
that for future research, the study of the interaction of 

Quality Management practices and Six Sigma, with 
Lean in a model of "organizational excellence". 

Although lean and Six Sigma evolved 
independently, there are a number of encouraging 
articles discussing the use of an amalgamated 
approach. However, in order to drive a unified 
methodology forward, a closer integration of the two 
approaches must be achieved, with significant 
scientific underpinning to provide a sound theoretical 
foundation. 

Gnanaraj article suggests the adoption of a 
model on Lean Six Sigma for successfully 
implementing it in small and medium engineering 
enterprises (SMEs). This model Deficiency 
Overcoming Lean Anchorage Define Measure 
Analyse Improve Control Stabilise 
(DOLADMAICS),has been designed to lift up an 
SME through the implementation of Lean Six Sigma 
in five levels. this implementation study was found 
that the first level of DOLADMAICS model would 
act as a catalyst and guide for sensitising the 
management of SMEs to successfully implement 
Lean Six Sigma. 

Saja suggested lean six sigma researchers to 
understand some common themes within lean six 
sigma in depth. In addition, highlighting many gaps 
in the current literature and developing an agenda for 
future research, will save time and effort for readers 
looking to research topics within lean six sigma. 

 
Results and Discussion 
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The investigation into the lean six sigma is in the 
initial phase. Lean Six Sigma has been equally 
beneficial to both ensure the production and service, 
large or small scale organizations. It is very 
beneficial for different industries with few 
modifications by branch instructions. It is proposed 
that research into SME sector for the implementation 
of Lean Six Sigma, where the financial capacity is an 
obstacle. Lean Six Sigma process improvement tools 
and commonly used both outstanding results. The 
main difference is that arm is directed to the 
improvement of the production process by 
eliminating wastage, while Six Sigma is focused on 
reducing process variation, and it is normal that 
organizations only Six Sigma when the process is 
mature and variations of the focus . 

When lean is performed without Six Sigma, 
there is little benefit tools of improving its full 
potential. Conversely, if Six Sigma is approved 
without thinking lean, there was a cache of tools for 
improving team, but there is no strategy or structure 
for driving their request for a system. 

Finally, both paradigms are powerful agents of 
change as a stand-alone method, but more difficult 
when fused together, can potentially represent an 
extremely powerful tool. When used in combination 
with other free continuous improvement techniques 
such as Six Sigma, Lean provides leverage for 
comprehensive strategies and therefore provides a 
more integrated, coherent and holistic approach to 
continuous improvement. Each element of the Lean 
Six Sigma philosophy or approach must be 
respected, since not every lean tool or technique is 
suitable for any situation or business. 
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